The activity of a Te-MgO catalyst prepared by adsorbing Te vapor onto MgO powder was determined by dehydrogenation of indane, 9,10-dihydrophenanthrene, cumene, and p-cymene. The activity of the Te-MgO catalyst was higher than that of the MgO catalyst in most of the cases investigated. The selectivity of the former catalyst was much higher than that of the later in all cases studied. The Te-MgO catalyst was not superbasic, and its surface basicity differed little from that of the MgO catalyst, indicating that surface basicity was not relevant to the activity observed. The one-electron donating ability of the Te-MgO catalyst was stronger than that of the MgO catalyst. On the basis of this result, it was postulated that the one-electron donor centers created by interaction of Te with MgO were responsible for the catalytic activity of the Te-MgO catalyst.
Introduction
A and B was also heated to prevent condensation of Te vapor. After several minutes, Te container A was separated (fused to seal at a as in Fig. 1 ) and the catalyst was transferred into C by rotating the rest of the system upside-down. Catalyst vessel C was fused to seal (at b as in Fig. 1 ) and separated from the catalyst preparatory system. The Te content (2mmol/g- MgO) was determined from the difference in the weights of the MgO powder before and after Te loading.
Activity Measurement
A conventional flow type reaction apparatus with a fixed bed of catalyst (2g) was used in the activity measurements.
Conversions of indane, cumene, and p-cymene were measured at temperof 9,10-dihydrophenanthrene was measured in the into the reaction apparatus at a rate of 0.031 mol/h and mixed with a helium carrier which was streaming at a rate of 0.081mol/h. The * To whom correspondence should be addressed. reactant/helium mixture was then fed into the catalyst bed and reacted. The effluents from the reactor were cooled, and the condensed materials were analyzed by a gaschromatography (PEG-20M column of 2.1m length at temperatures 120-
Surface Basicity
The surface basicity of the catalyst was determined using a benzoic acid titration method4).
The benzoic acid solution (0.1N) was prepared by dissolving benzoic acid in purified benzene.
The following indicators were used:
4-chloro-2-nitroaniline (pKa=17.6), and 4-nitroaniline (pKa=18.4). An indicator solution (0.1wt% in benzene) was added to the degassed catalyst using an apparatus shown in Fig. 2-(a) . Namely, the catalyst sample was heated and evacuated in the apparatus while the indicator solution was freezed, then temperatures of both the catalyst and indicator solution were brought to room temperature, and the indicator solution was introduced into the sample tube by rotating the apparatus in the manner shown in the figure. The sample tube was then cut off at some appropriate position (a-a' shown in Fig. 2-(a) ) followed by titration of the sample. Such sample pretreatment was carried out to avoid interaction between moisture of the air and surface of the sample.
ESR Measurements
A method similar to that proposed by Malinowski et al2), Tench et al5), and Imelik et al6) was adopted in determining the one-electron donating ability of the catalyst.
Namely, tetracyanoethylene (TCNE, electron affinity=2.8eV) or m-dinitrobenzene (m-DNB, electron affinity=1.4eV) was adsorbed onto the catalyst surface, and the concentration of the anion radicals produced on the surface was determined by ESR spectroscopy.
For the ESR measurements, a powder sample (0.01g) and a TCNE (or m-DNB) solution (1g/5ml-benzene)
were degassed using the apparatus shown in Fig. 2-(b) . Degassing, as well as the addition of the TCNE solution to the powder sample, was carried out in a manner similar to that employed for the basicity measurements in 2.3. The powder sample was carefully mixed with the TCNE solution by shaking the apparatus, and then benzene was withdrawn from the sample tube by cooling vessel B' shown in Fig. 2-(b) . The sample tube was sealed by fusing, and the room temperature ESR signals were recorded on a Varian E4-ESR Spectrometer (X-band; 9.5GHz). A DPPH solution (0.01g/5ml-benzene) was used as a reference in determining the spin concentration.
Results and Discussion

Catalytic Activity
The catalytic activity of the Te-MgO catalyst is compared with that of the MgO catalyst in Figs. 3  and 4 . The dehydrogenation activity of the TeMgO catalyst was much higher than that of the MgO catalyst for every reactant studied except for 9,10-dihydrophenanthrene whose levels of conversion on both catalysts were almost equal. Typical examples of product distribution are tabulated in Table 1 . Amounts of gaseous products such as hydrogen, C1-and C2-gases were very small in all the reactions studied. As seen in Figs. 3, 4 and Table 1 , the dehydrogenation selectivity observed for the Te-MgO catalyst was superior to that of the MgO catalyst. Improvements in selectivity were particularly evident in the dehydrogenation of alkylbenzenes (Fig. 4) .
The high activity of the Te-MgO catalyst is considered to be the result of interaction between Te and MgO. As can be seen in Figs. 3 and 4 , the catalytic activity of MgO is much less than that of the Te-MgO. Furthermore, the activity of Te(liq.) measured in separate experiments using a bubbling type reactor7) was observed to be insignificant (25m2/g) of Te-MgO than that (40m2/g) of MgO also leads us to consider that active sites produced by some special interaction between Te and MgO would be responsible for the high catalytic activity.
Surface Basicity
The surface basicities of Te-MgO and MgO are shown in Table 2 similar to these reported by Hirota et al8) for a TCNE-Al2O3 system. In the figure, it is evident that much more TCNE anion radicals have been formed on the Te-MgO surface than on the MgO surface indicating that one-electron donating ability of the Te-MgO catalyst is superior to that of the MgO catalyst.
Spin concentrations calculated from the ESR data are given in Table 2 which shows that concentrations of both TCNE anion radicals and m-DNB anion radicals over the Te-MgO catalyst are 6-7 fold larger than those over the MgO catalyst.
These observations also indicate a stronger one-electron donating ability of the TeMgO catalyst.
The experimental results mentioned above strongly suggest that strong one-electron donating ability of the Te-MgO be responsible for the high catalytic activities observed. (3) The one-electron donating ability of the TeMgO catalyst was 6-7 fold greater than that of MgO. This strongly suggested that one-electron donor centers which catalyzed the dehydrogenation of aromatic hydrocarbons were created by the interaction of Te with MgO. 
